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Paspa60ﬂ<a TOYHBIX U IMTPAKTUYHBIX METOJIOB OIIEHKHU TAKECTU COCTOAHUA GOJIBHBIX ABJIAETCS BayKHON sanaqeﬁ
B aHECTE3NOJIOTUN-PECAHNMATOJIOTUN.

Iess paboTbr — 060CHOBATH 11e/IecO06pasHOCTh usMepenus (ernakapborosbix kucaor (OKK) B kpou st
OIEHKH TSKECTH COCTOSHUS 1 A((HEKTUBHOCTH JIeYeHNsT OOJMBHBIX B OT/IEJCHUN PEAHNMATONOTHN.

Marepuabl 1 METOABI. B 1eHb TIOCTYIIIEHUA B OT/eJIEHHE PeaHNMATOJIOTHK U B IMHAMKKE Y OOJIBHBIX C OCT-
PBIME XUPYPTHYECKUME 3a60JIeBaHUAMEI OPraHoB OPIONIHOI To0cTH (1=58) perucTpupoBain 0OGbEKTUBHbIE KJIH-
HUKO-1a00paTopHble MOKa3aTeu, BKIIOUas YPOBEHb JlaKTaTa, a Takxke cbiBopoTouHble KoHuenTpannn OKK: de-
nuamosiounoit (OMK), n-ruppoxcudennnmosnounoit (m-FrAMK), n-ruapokcudennnykcyctuoin (m-IOYK)
kucoT. OIEHNBAIN COCTOSTHIE ¢ TpuMenerreM MeskayHapoaubix mkan APACHE IT u SOFA. MKK ompenensiin
METOJIOM Ta30B0# xpomaTtorpaduu. [Pymmy KOHTPOJIS COCTABUIIN 3[0POBBIE IOHOPBI KPOBU (1=25).

PesysbraThl HCCIeIOBAHUS. YCTAaHOBUIIN MIPSIMYIO KOPPEJSIIMOHHYTO ¢Bsi3b cofiepxkanuss OMK, n-T'OYK,
n-TOMK u cymmapnoit korrentpannn Tpex @KK ¢ onenkoit mo mkame APACHE 11 (rg: 0,624; 0,757; 0,763 u
0,804 cootBerctBento, p<0,001). IIpu rectuposanun KK B kKawecTBE MOJTEKYIAPHBIX TPOTHOCTHIECKUX KPH-
tepueB Beanunnbl mwiomaneit nogq ROC-kpussivu (IIITK) naxopmimuces B maTepsase 0,800-0,900 (p<0,001),
[IPU 3TOM MOJIEKYJISIPHBIE TIPOTHOCTUYECKIE KPUTEPUHU 110 CBOEI TOUHOCTU OBLIN COMOCTABUMBI ¢ MHOTOIIAPA-
Metpuyeckoii mkanoit APACHE II: TITTK ypycpe 1 0,897 (p<0,001). ITokasatesnb fuHAMUKY JIaKTaTa KaK 1IPO-
THOCTUYECKHI KPUTEPHIl 1O CBOEHl TOUYHOCTH YCTYIAJ TTOKA3aTeNi0 IMHAMUKH CYMMapHON KOHIIEHTPaIuu
OKK: HITK A ¢ arar % 0,667 (p=0,071) vs IIIK ¢ 30k % 0,862 (<0,001). ¥V GonbHbIX ¢ HakTepHaIbHO-BOC-
MAJTUTETHHBIME ocTokHeHuaAMT (n=35) yposerb DMK oxazancs B 2,5 (p<0,001) Boimme, a m-T'OMK B 1,5 pa-
3a (p=0,048) o cpaBHeHUIO ¢ GONBHBIMU (€3 HHPEKITUOHHBIX OCA0KHeHH (1=23).

3akmouenue. Ilosyyentbie pesysbratbl nospoauan obocuosath Breapenne MKK (DMK, n-TOYVK, n-
T'DOMK, Y3DKK) B KIMHUYECKYIO IPAKTUKY B KauecTBe OMOMAPKEPOB TSFKECTU COCTOSIHUS GOJIBHBIX ¢ OCTPBIMHE
XUPYPrUYECKUMU 3a00JeBAaHUSIMI OPraHOB OPIONIHON 1moJIocTH. [[0Ka3aHO, YTO U3MEHEHUE ChIBOPOTOUYHBIX KOH-
nenrpaiuii KK orpaskaer nuHaMuKy cocTOstHUSI GOJBHBIX U MOXKET UCIIOJIb30BATHCS J1JIst OOBEKTUBHOIO MOHU-
TopuHTa 3(P(HEeKTUBHOCTHU TIPOBOIUMOTO JIEUEHHSI.
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Laboratory Markers of Critical States

The development of accurate and applicable methods to assess the severity of patient condition is an urgent
need in critical care medicine.

The goal of the study was to determine whether the quantitave evaluation of phenylcarboxylic acids (PhCAs)
concentrations in blood might be employed to assess the severity of patient condition and treatment efficiency
intensive care unit.

Materials and methods. Clinical and laboratory findings in patients (n=58) with acute surgical diseases of
abdominal organs were registered on the day of admission to intensive care unit and during follow-up control
including lactate level and blood serum PhCA concentrations of phenyllactic (PhLA), p-hydroxyphenyllactic (p-
HPhLA) and p-hydroxyphenylacetic (p-HPhAA) acids. Patients' condition was assessed using APACHE II and
SOFA international scales. PhCA concentrations were determined by gas chromatography. The reference group

included healthy blood donors (n=25).

Results. PhLLA, p-HPhAA, p-HPhLA levels and total concentration of the three PhCAs were shown to be
in direct correlation with APACHE 11 score (rg 0.624; 0.757; 0.763 and 0.804, respectively; P<0.001). When
testing PhCAs as a molecular prognostic criteria, areas under ROC-curves (AUC) were within the range of
0.800—0.900 (P<0.001). Therewith the molecular prognostic criteria were comparable with APACHE IT multi-
parameter scale by accuracy: AUC yppcpg i Was 0.897 (P<0.001). Lactate level dynamics as a prognostic criteri-
on was inferior in accuracy to the dynamics of PhCA total concentration: AUCA¢ jyeates % 0.667 (P=0.071) vs
AUC A¢ y3phcas % 0.862 (P<0.001). In patients with documented bacterial inflammatory complications PhCA
level was 2.5 times higher (P<0,001, n=35) and p-HPhLA level was 1.5 times higher than in patients without
infectious complications (P=0.048, n=23).

Conclusion. The findings provide evidence for the inclusion of PhCAs (PhLA, p-HPhAA, p-HPhLA,
Y3PhCAs) in clinical practice as biomarkers of the severity of condition in patients with surgical diseases of
abdominal organs. The study showed that change in PhCA serum concentrations reflected the dynamics of patient
condition and might be used for objective monitoring of the treatment.

Key words: critical illness; abdominal surgery; critical illness assessment; APACHE II; phenylcarboxylic acids;
phenyllactic acid; p-hydroxyphenyllactic acid; p-hydroxyphenylacetic acid; lactate; gas chromatography
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BBenenne

O1leHKa TSIKECTH COCTOSTHUST GOJIbHBIX SIBJISIET-
Cs1 HEOTHEMJIEMON YaCThIO JiedeOHO-IUATHOCTHYIEC-
KOTO TIpoliecca B OT/IeJICHUSAX peaHumaronorun. Ha
ee OCHOBE ONPE/IEJIIIOT TPYTIIBl PUCKA U TTPOTHO3 Te-
YeHUST KPUTHUYECKUX COCTOSTHUI, O1leHnBaIoT aphek-
TUBHOCTb U KauyeCTBO OKa3bIBAEMOI MEMIIUHCKON
nomoriu. MopMam3aIus TSHKECTH COCTOSTHUST 00JTb-
HBIX SIBJISIETCST HEOOXOIMMBIM WHCTPYMEHTOM IIPH
MJIAHUPOBAHUY U IPOBEACHUN MEAUIIMHCKUX UCCTIe-
nosanuii [1—3].

K nacrogmemy BpemeH#n chopMUPOBAJIUCEH /1BA
MO/IX0/IA K PEIeHU0 3TOH 3a1aun — paspaboTka u
COBEPIIIEHCTBOBAHNE MHOTONAPAMETPUYECKUX TIKAJ
TSDKECTH COCTOSIHUSI U TIOUCK OTAETbHBIX OHOXUMHE-
YeCKMX MapKepoB, Ha OCHOBE KOTOPBIX BO3MOKHA
paspaboTka OoJiee TPOCTHIX, OJHOMAPAMETPUIECKUX
CII0COO0B OLEHKU TSIKECTU COCTOSTHUST U TIPOTHO3MU-
POBaHMS TEUEHUS KPUTHUECKUX cOoCcTodHUN [6—11].
Kpome mpaktuueckoil HeOOXOAMMOCTH OOBEKTUBU-
3aI[UU TSKECTU COCTOSTHISI, TOUCK HOBBIX OHOMAapKe-
POB TO3BOJIET pemarh (hyHAaMEHTAIbHbIC 33/aul,
TaKMe KaKk PACKPbITHE MEXaHU3MOB PAa3BUTUS TIO-
JIMOPTAHHOHN HEJI0CTAaTOYHOCTH U 3aKOHOMEepHOCTel
TaHATOTeHe3a.

Panee B paboTax POCCHIICKUX HCCIe0BATENEN
HEOJIHOKPATHO COOOIIATIOCH O IMATHOCTHYECKOH 3Ha-
ynmoct (pernnkapborosbix kuciaor (DKK), koro-

Introduction

The assessment of the severity of patients' con-
dition is an intrinsic part of diagnostic and therapeu-
tic process in intensive care units. Based on this
assessment, risk groups and prognosis of the course
of critical conditions are determined; efficiency and
quality of the rendered medical care are evaluated.
Formalization of the severity of patients' condition is
necessary for planning and implementation of med-
ical research [1—35].

Two approaches to the solution of this problem
have been developed to date. They include the devel-
oping and improving multiparameter scales
employed to assess the severity of condition and
searching for individual biochemical marker candi-
dates to develop simpler one-parameter methods for
assessing the severity of condition and predicting the
course of critical conditions [6—11]. In addition to a
practical task associated with the objective criteria
of the severity of condition, a search for new bio-
markers allows solving such fundamental tasks as
clarification of pathways of multiple organ failure
and mechanisms of thanatogenesis.

Diagnostic importance of phenylcarboxylic
acids (PhCAs) has been repeatedly reported in papers
of Russian researchers. PhCAs were suggested to be
used to assess microbial burden, endogenous intoxica-
tion and liver dysfunction [12—15]. A number of
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Ppble MPETIOKEHO UCTIOIB30BATh JIJIsT OIIEHKU MUKPOO-
HOIi HAarpy3KH, 9HIOTEHHON NHTOKCUKAIINU, TUCHYHK-
un nevenu [12—15]. B psine axcriepuMeHTaTIbHBIX
UCCJIeJOBAHUI TI0KAa3aH [10303aBUCUMBIN 3 deKT
DKK na ximerouHoe abIxaHue, PYHKIIMIO MUTOXOH/I-
pHABHBIX (hePMEHTOB, aKTUBHOCTD (haroinTo3a, CIo-
COOHOCTD JIEHKOIUTOB MPOAYIUPOBATh AKTHBHBIE
(hopmbl KUCTOPOMA U JIP., UTO CBUETEJILCTBYET O He-
nocpencreernnoM yuyactun OKK B mexanusmax pas-
BUTHUSA KPUTHUECKUX cocTosgamiT [16—19].

Ory6IMKOBaHbI JJAHHBIE, CBUETEIBCTBYIONINE
00 yBeJIMYEHUN PUCKA CMEPTU TEX PEaHMMAIIMOHHBIX
GOJILHBIX, B KPOBU KOTOPBIX IMOBBIIIIEHA KOHI[EHTPA-
st peHunkapOoHOBbIX KucaoT [23]. Takum obpa-
30M, YPOBeHb (heHUITKAPOOHOBBIX KHUCJIOT, KaK TTOKa-
3aTeJib TSDKECTH COCTOSTHYS, IPEJICTABIISIET OOJIBIION
UHTEpeC JIJIs1 peannMaTosioruu. B To ke Bpemst ocra-
Bajics HeusdydeHHbIM Bompoc o HamesxkHoctu DOKK
JUIST OIIEHKU TSIKECTH COCTOSTHYSI OOJIbHBIX B CPaBHE-
HUM C OOIIETPU3HAHHBIMU KINHUIECKUMU [IKAJIAMH,
a Takke He ObLIa MCCJIEJOBAaHA BO3MOKHOCTD MOHU-
TopuHTa 3(D(PEKTUBHOCTHN JICUEHUS Ty TeM U3MEPEHUS
ceiBOpoTOUHBIX KoHIleHTparnit KK B quHamuke.

Jlist peliieHusT TOCTABIEHHBIX BOIIPOCOB B Kaue-
cTBe 00beKTa uccaeoBanns Oblia BhIOpaHa ojHa U3
HanboJIee CJAOKHBIX JIJIST JUATHOCTUKY U JICUEHUST Ka-
Teropust O0JIbHBIX — OOJIBHbBIE ¢ OCJIOKHEHHBIM Teue-
HUEM OCTPBIX XUPYPIUYECKUX 3a00I€BAaHUN OPraHOB
GprotirHoi mosioctu (repdopaiuu, OcTpast HEIPOXo-
JIMMOCTBIO KunrevyHuka) [20, 21].

ITesb paboThl — 0OOCHOBATH T1E7IECO0OPAZHOCTD
n3mepernst KK B KpoBU /IJIsT OIEHKH TSIKECTH CO-
crostaust 1 3(HEeKTUBHOCTY JieueHusT GOJIBHDBIX B pe-
AHUMATOJIOTH.

Marepuan u MeTO/bI

HUccnenosanne Boeimosteno B 2013—2015 tr. 8 Jlabo-
paropun MetabosmsMa KpuTmdeckux cocrosnuii Mepe-
PAJIBHOIO TOCYAAPCTBEHHOrO OHO/KETHOrO HAy4YHOIO yu-
pexknenusi  «Hayuno-uccienoBaTebCKUil  UHCTUTYT
obmieil peannmarosorun um. B. A. Herockoro». Ob6cie-
noBasi 58 60IbHBIX (MysKunH 45%) B Bo3pacte 64 (uHTep-
KBapTUIBHLINA pazmax/VP 52—78) jet, MOCTyNMUBIINX B
oraesennie peanumarosiornt (OP) s Xupypruyeckux
60ubHbIX TKB uM. C.I1. Borkuna /I3 r. MockBa ¢ ocTpbivMu
XUPYPrudecKuMu 3a60JeBaHUAMEI OPraHoB OPIONTHOI 110-
JIOCTH, OCJIOKHEeHHbIMU Tiepdopaiiueit (n=35) 1 ocTpoit
HETPOXOINMOCThI0 Kuteunnka (n=24). llpu mocrymie-
o B OP tskecTh cOCTOSHMST GOJNBHBIX 110 IIKAJeE
APACHE II cocraBuna 8 (P 5—16) 6annos. Ilpogonxn-
TEJIBHOCTD JICYEHUS B OT/IEJICHUN PEAHNMATOJIOTHU COCTA-
Busa 4 (P 2—6) nus. JletanbHOCTD 3a Iepuo/I JIeUeHUS B
oT/leieny peanuMarosiornu coctaBuia 41% (n=24). B
rpyie GolbHBIX ¢ Tiepdopaliieil KUIMeYHKa UMeJCh
CJIeLyIONINe XUPYprudeckue 3ab0eBaHus: si3BeHHast 60-
JIE3Hb JIBEHAANATUTIEPCTHON KHUITKH (7=5), TpaBMa KH-
meyHuka (1=5), IUBEPTUKYJIAPHAss GOJIE3Hb KUIIEYHUKA
(n=4), octpble cocyaucTbie GoJe3Hr Kuliednnka (n=>5),
oryxosb kuieunuka (n=10), octpeiit anmenauiut (n=6);
B TPYIIEe C OCTPOH HENPOXOJMMOCTBIO KHUIIEYHUKA —

experimental studies have shown dose-dependent
PhCA effect on cellular respiration, function of mito-
chondrial enzymes, phagocytosis activity, ability of
leucocytes to produce active oxygen forms, etc., which
is an evidence of a direct role of PhCAs in the patho-
genetic mechanisms of critical conditions [16—19].

The data reported showed a greater risk of
death of those patients in intensive care units, who
had increased concentration of phenylcarboxylic
acids in blood [23]. Thus, the level of phenylcar-
boxylic acids is of a great importance for critical care
medicine as an indicator of a condition severity.
Nevertheless, reliability of PhCAs for the assessment
of a condition severity in a particular patient as com-
pared to generally accepted clinical scales remains
unclear. The possibility to monitor the efficiency of
treatment by measuring serum PhCA concentrations
in dynamics has not been studied so far.

To solve the questions posed, a group of patients
with complicated course of acute surgical abdominal
diseases including perforations, acute intestinal
obstruction, the most difficult for diagnosis and treat-
ment was selected as the study object [20, 21].

The purpose of the work is to determine the
reasonability of quantitative evaluation of PhCAs in
blood to assess the severity of condition and efficien-
cy of treatment in critical care medicine.

Materials and Methods

The study was carried out in the Laboratory of
human metabolism in critical states at Federal State
Budget Scientific Institution «V. A. Negovsky Scientific
Research Institute of General Reanimatology» in
2013—2015. The study included 58 examined patients
(men 45%) at the age of 64 years (inter-quartile range
(IQR) 52—78 years) hospitalized to intensive care unit
(ICU) for surgical patients of S. P. Botkin City Clinical
Hospital of Moscow Healthcare Department with acute
surgical diseases of abdominal cavity complicated with
perforation (n=35) and acute intestinal obstruction
(n=24). On admission to ICU the severity of patient
condition was 8 (IQR 5—16) points by APACHE II
scale. Treatment in the ICU lasted for 4 (IQR 2—6)
days. Mortality for the period of treatment in the ICU
was 41% (n=24). The group of patients with bowel per-
foration included the following surgical diseases: duode-
nal ulcer (n=5), bowel injury (n=5), diverticular bowel
disease (n=4), acute vascular bowel diseases (n=5),
bowel tumor (7=10) and acute appendicitis (7=6). The
group with acute intestinal obstruction included com-
missures in abdominal cavity (n=6), bowel tumor
(n=15) and ventral hernia (n=2).

All patients entered the ICU after urgent abdominal
surgeries. The surgeries included suturing of bowel wall
defect (n=8), removal of bowel concretion (n=4), partial
bowel resection followed by applying intestinal anastomo-
sis (n=8), partial bowel resection with intestinal stoma for-
mation (n=32) and appendectomy (n=6).

The study did not include patients with chronic kid-
ney failure, chronic hepatic failure, acute cerebrovascular
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craiiku 6pIontHoi mosoctu (n=6), OMyX0Jab KUITEYHNKA
(n=15), rppika OGPIONTHON cTeHKN (1=2).

Bee 60JibHbBIE TOCTYIIMIIA B OT/EJIEHUE PEAaHUMATOJIO-
TUU TIOCJIe AKCTPEHHBIX TOJIOCTHBIX onepanuii. TaTpaore-
PAIMOHHO BBIMOJHEHO VIUBaHue aedeKTa KUNedHon
crerku (n=8), ycTpaHenue KUIIEYHBbIX cpamienuii (n=4),
Pe3eKINsT yIacTKa KUIIKH € MTOCITEAYIONNM BhIOJHEHUEM
KHIIEYHOTO aHACTOMO32a (7=8), PE3eKIHs yIacTKa KUIIKN
¢ ¢hopMHUPOBaHUEM KUIIEYHOH CTOMBI (n=32), almneH/oK-
tomus (n=6).

B ucciaenoBanue He BKIOYAIU GOJIBHBIX ¢ XPOHUYEC-
KOIl 10Ye4YHO! He0CTATOYHOCTBIO, C XPOHIYECKOI Ieve-
HOYHOMW HEI0OCTATOYHOCTBIO, C OCTPBIM HAPYIIEHUEM MO3-
rOBOTO KPOBOOOPAIIEHHSI 1 YePEITHO-MO3TOBOI TPABMOIA, €
MACCHBHOH KPOBOIIOTEPEH, € AMCCEMUHUPOBAHHBIM OITY-
XOJIEBBIM IIPOIECCOM M XPOHUUYECKUMU 3a00JIeBaHUSAMU
CUCTEMBI KPOBU.

[pyrity KOHTPOJISI COCTABUIIN 3[I0POBbIE JIOHOPBI KPO-
Bu (n=25, my:xunt 40%) B Bozpacte 41 (P 37—46) rona.
O6ceoBate JOHOPOB KPOBH MPOU3BOAIIOCH B OT/Iee-
HUU TpaHCGhY3UOJOTHH, 3aTOTOBKU U MPOIECCUHTA TeMO-
MOATUYECKUX CTBOJIOBBIX KIeToK DemepambHoro HaydHo-
KINHIYECKOTO MEHTPA [ETCKON TeMATOJOTHU, OHKOJOTUN
n ummynonorun uM. /Imutpust Porauesa Munsnpasa Poc-
CHHU B COOTBETCTBUH ¢ npukazoM M3 PD Ne 364 «O6 yr-
BEPIKCHIHN TTOPSIIKA MEUITHHCKOTO 0OCIEIOBAHUS JIOHO-
pa KpPOBM M €€ KOMIIOHEHTOB». ¥ JIOHOPOB KPOBU Ha
MOMEHT 00cye/IoBaHNs ObLIIN MCKITIOYEHbI XPOHUYECKUE
3a00JIeBaHUST TIEYEHU U [IOYEK, & TAKIKE OTCYTCTBOBAIM 06-
MIEKTMHNYECKIEe TIPU3HAKI OCTPOTO BOCIIAJIEHUSI.

buoxumuyeckuil aHaim3 KpPOBU BBIITOJHUIN HA aHa-
auzatopax <Architect c¢4000» (Abbott) u «Olympus
AU400» (Olympus), o6uuii aHams Kposu — Ha 1pubopax
«SYSMEX XS-1000i» (Sysmex) u «ADVIA 60» (Bayer
diagnostics). Ta3oBblii cocTaB, KUCIOTHO-TIEJIOYHBIE TOKA-
3aTesii KPOBU U COJIEP/KAHUE JIAKTATA B CBIBOPOTKE KPOBU
OIIEHMBAJM Ha AaBTOMATH3MPOBAHHOM aHAJIU3aTOpe
«ABL800 FLEX» (Radiometer). Ha ocHoBaHW# KJIMHIKO-
Jab0PATOPHBIX M WHCTPYMEHTAIbHBIX JAHHBIX Y MAllUEH-
TOB MPOU3BO/IUJIN OIEHKY TSKECTH COCTOSHUS I10 HIKaJe
APACHE II (B nens nocrymenns) u SOFA (exxenHeBHO).

Y obcaepoBaHHbIX GOJIBHBIX OIEHKY COIEPIKAHMS
OKK B cBIBOPOTKE KPOBH OCYIIECTBIISIIN TIPH TIOCTYILIE-
HUW B OTZeJieHne peaHnmarosiornu (n=58) M Ha TPETbH
CYTKU WHTEHCUBHOTO JedeHus (n=45). [lns ananmsa wmc-
[OJIb30BAJIU  00Pa3lbl ChIBOPOTKM BEHO3HOII KPOBU
(V=200 MKJ1), HOJYYEHHOI /IS BBIIOJTHEHUS PYTUHHBIX
KJIMHUKO-/1A00PaTOPHBIX aHAINU30B. Y 3[0POBBIX JOHOPOB
kposu (n=25) onpenenenne conepsianns OKK ocyrects-
JISLTA B JIeHb 00C/IeJOBaHUS — JI0 HaYas1a poLe/y pbl J0Ha-
. Onpenenenne copepskarss OKK B cbiBOpoTKe KPOBI
OCYIIECTBJISIIN Ha ra3oBoM xpomarorpacde Poccuiickoro
npousBojicTBa «Kpucramr 5000.2» (Xpomarak, Poccust)
10 METO/IMKe, aaTUPOBAHHON IS YCIOBUIT KIMHUYEC-
Kux saboparopuii [22].

Jluist XpaHeHUsT U CTaTUCTUYECKON 0OpabOTKY JIaHHBIX
ucnosnb3osaau nporpammy IBM SPSS Statistics 22. Onu-
caTeJbHas CTATUCTUKA B TEKCTE IPE/CTABICHA B BUJIC Me-
nuanbl (Me) w uHTepkBapTHibHOrO pasmaxa (MNP, 25—
75%). [lng cpaBHeHUs KOJUYECTBEHHBIX ITPU3HAKOB
ncrnoJsib3oBas Kputepuii Manna-Yurnu. [Ipu onpenene-
HUW KOPPEJSITUOHHON CBSI3W PACCUUTBIBATN KOI(DDUITH-
enT Koppessiuu Criupmena (7,). st paspaboTKu POTrHO-
CTUYECKUX  Mojieseil ¢  OUHAPDHBIMU  MCXOJaMU

event and craniocerebral injury, massive blood loss, dis-
seminated tumor process and chronic blood diseases.

The reference group consisted of healthy blood donors
(n=25, men 40%) at the age of 41 (IQR 37—46) years.
Blood donors were examined in the Department of
Transfusiology,  Collection and  Processing  of
Hematopoietic Stem Cells of Federal Scientific and
Clinical Centre of Pediatric Hematology, Oncology and
Immunology named after Dmitry Rogachev according to
Order of Ministry of Healthcare of the Russian Federation
No. 364 «On the approval of the procedure of medical
examination of blood donor and blood components». On
the date of examination chronic liver and kidney diseases
were excluded in blood donors who also had no general
clinical signs of acute inflammation.

Biochemical blood assay was carried out using
Architect ¢4000 (Abbott) and Olympus AU400
(Olympus) analyzers, total blood count was conducted
with SYSMEX XS-1000i (Sysmex) and ADVIA 60 (Bayer
Diagnostics) devices. Gas composition, acid-base indices
and lactate level in blood serum was estimated with
ABL800 FLEX (Radiometer) automatic analyzer. The
severity of patient condition was assessed by APACHE 11
scale (on the day of admission) and SOFA scale (daily)
based on clinical laboratory and instrumental data.

In the examined patients PhCA serum level was deter-
mined at the admittance to the ICU (#=58) and on the
third day of intensive therapy (n=45). Serum blood sam-
ples (V=200 uL) were collected from patients to perform
routine clinical laboratory tests. PhCA level in healthy
blood donors (n=25) was determined on the day of exami-
nation prior to blood donation. PhCA level in blood serum
was determined using Crystal 5000.2 gas chromatograph
(Chromatech, Russia) by a protocol specifically adapted to
clinical laboratory conditions [22].

IBM SPSS Statistics 22 software was used for data
storage and statistical processing. Descriptive statistics is
given in the text as median (Me) and inter-quartile range
(IQR, 25—75%). Mann-Whitney criterion was used to
compare qualitative variables. Spearman correlation coef-
ficient was calculated to determine correlation (7,)
between parameters. Logistic regression method was used
to develop prognostic models with binary outcomes. Area
under ROC-curve and the Hosmer-Lemeshow goodness-
of-fit test were used to compare models. A value of P<0.05
was accepted as statistically significant when determining
differences between groups.

Results and Discussion

Correlation of PhCA level with the severity
of patient condition

Statistic analysis has shown that PhLA, p-
HPhAA, p-HPhLA as well as total PhCA concentra-
tions (}.3PhCAs) correlate with the severity of con-
dition assessed by SOFA scale (rs: 0.700; 0.621; 0.713
and 0.729, respectively, P<0.001) and APACHE II
scale (rs: 0.624; 0.757; 0.763 and 0.804, respectively,
P<0.001) in patients with acute surgical abdominal
diseases. Patients with multiple organ dysfunction
syndrome (MODS) were characterized by higher
serum concentrations of all PhCAs than healthy
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Ta6mmua 1. Yposens @KK B chiBOpOTKE KPOBH Y GOJIBHBIX B 3aBUCHMOCTH OT HAJMYUsI OPTaHHbIX AuchyHKIMIA.
Table 1. PhCA level in patients depending on the presence of organ dysfunction.
Parameters Values of parameters, Me (IQR)
Healthy Patients without Patients with MODS
donors MODS with dysfunction with dysfunction
(n=25) (n=21) of no more than of more than 3 organ
3 organ systems systems
(n=26) (n=11)
SOFA, point — 1 5 12
(0—2) (3—6)*# (9—13)*#*+
PhLA, uM 0.61 0.66 1.59 4.13
(0.43—0.83) (0.47—1.04) (0.82—2.47)*# (1.77—5.99)*#**
p-HPhAA, uM 0.90 1.49 2.51 23.18
(0.61—1.62) (0.38—2.79) (1.41—5.21)*# (4.90—25.34)*#*+
p-HPhLA, uM 1.30 2.44 3.64 19.32
(1.10—1.63) (1.73—3.54)* (2.42—6.4T)** (7.17—65.31)*#**
Y3PhCAs, uM 3.08 4.86 8.79 47.93
(2.27-3.95) (3.09—6.01)* (5.25-18.97)*# (21.94-89.54) %%+

Note. * — P<(0.05 in comparison with healthy donors; # — P<0.05 in comparison with patients without MODS; ** — P<0.05 in comparison
with patients with MODS with dysfunction of no more than three organ systems; dysfunction of vital organs and organ systems was fixed

with SOFA scale.

IIpumeuanue. Parameters — nokasatenu; point — 6amn; PhLA — OMK; p-HPhAA — u-T'DYK; p-HPhLA — n-TOMK; Y.3PhCAs —
Y3MDKK; Values of parameters — snauenust napamerpos; Healthy donors — smoposbie moHopsl (Taxske s tabu. 2—6); Patients with-
out/with — Gosbmbre 6e3/c; MODS — ITOH; With dysfunction of — ¢ mapymernem dbyukimm; no more/more than 3 organ systems — me
Gosee/Gosee 3-x cucrem opratos. * — p<0,05 B cpaBHEHUU CO 3[0POBbIMU JI0HOpaMu Kposw; # — p<0,05 B cpaBHeHuU ¢ GosbHBIME (€3
ITOH; ** — p<0,05 B cpaBrenuu ¢ 6oabibiMu ¢ ITIOH ¢ napymenuem GyHkimy He 6oJee 3-X CUCTEM OPraHoB; HapyLIeHue (QYHKIN 5KI3-
HEHHO BaKHBIX OPTAHOB M CHCTEM OPraHOB (DMKCUPOBAJIN ¢ ncnoab3osannem mkambr SOFA.

HCIIOJIB30BAJIM METOJ[ JIOTUCTHYECKON perpeccun. Jliist
CPaBHEHUS MOJIeJIEN NCTIOIB30BAN 3HAYEHUE TITOIAN 110
ROC-xpuBoit u kpurepuii corsacust Xocmepa-Jlemeniena.
3uavenne p<0,05 IPUHUMAIN CTATUCTUYECKU 3HAYMMbIM.

PesyabraThl 1 00CyK/I€HHE

B3aumocssa3p yposusi @KK c ts:xecTtsio co-
CTOSIHUSI OOJIbHBIX.

Craructuveckuil aHaJu3 BISIBUI, YTO Y OOJIb-
HBIX C OCTPBIMHU XUPYPIrHYECKUME 3a00JI€BAHUSIMU
opranoB OprotHoil mosoct KoHieHTpanuu OMK,
n-F'OYK, n-I'OMK, a taxxe cymmapHasi KOHIIEHT-
paiuss @KK ():3DKK) Koppeaupyior ¢ o1eHKoii Ts-
sKecTH coctostHust OosbHBIX 1o mikane SOFA (ry
0,700; 0,621; 0,713 u 0,729 coorBercTBEHHO,
p<0,001) u o mxkame APACHE II (rg 0,624; 0,757,
0,763 1 0,804 coorBercrBenno, p<0,001). BoJsibHble ¢
nosinopranuoit Hegoctarounoctbio (ITOH) xapaxre-
pHU30BaJUCh (OJiee BBHICOKUME KOHIIEHTPAIUSMU
Bcex KK B chIBOPOTKE KPOBU B CPABHEHUU CO 3710-
POBBIME JIOHOpamMu KpoBu u GosbHbiMu 6e3 TTOH
(p<0,05) (tabm. 1).

B rpytirie 60JbHBIX ¢ OCTPBIME XUPYPTrUYECKU-
MU 3200JI€EBAaHUSIMU, OCJIOKHEHHBIMU Tiepdhopariieit
kuiedarka (17=39), JeTaIbHOCTh cocTaBuia 43%
(n=15). Ilpu mocTymieHnN CyMMapHbBIl ypPOBEHb
DKK B cBIBOPOTKE KPOBH Y GOJIBHBIX ¢ HEOIATOIPU-
ATHBIM HcxonoM (n=13) mpeBbiiian Gusnoaorudec-
Kuit yposenb B cpeareM B 15 paz (p<0,001), mpu
HTOM CTATUCTUYECKU 3HAUYUMO OBLIT TIOBBIIIEH YPO-
Benb Bcex DKK (p<0,001). YV BoukuBIINIX GOJBHBIX

blood donors and patients without MODS (P<0.05)
(Table 1).

In the group of patients with acute surgical dis-
eases complicated with bowel perforation (7=35)
mortality was 43% (n=15). On admission total
PhCA level in blood serum in patients with unfavor-
able outcome (n=15) 15-fold (on average) exceeded
physiological level (P<0.001); the increase in all
PhCA levels was significant (P<0.001). Levels of
these three PhCAs also exceeded physiological value
(P=0.013) in the survived patients (r=20) but only
by 1.7 times on average. The survived patients had
statistically significant increase in PhLA (P=0.002)
and p-HPhLA (P<0.001) levels.

The survived patients (2=20) and patients with
unfavorable outcome (n=15) initially differed by the
severity of condition and concentrations of the three
PhCAs in blood serum (P<0.01). On admission to
intensive care unit, total PhCA concentration was
on average 9 times higher in patients with unfavor-
able outcome than in the survived patients
(P<0.001) (Table 2).

Mortality in the group of patients with acute
surgical diseases complicated with acute intestinal
obstruction (AIO, n=23) was 39% (#n=9). On admis-
sion to ICU the patients with unfavorable outcome
were characterized by 7-fold increase of a total PhCA
():3PhCAs) level in blood serum compared to the
group of healthy blood donors (P<0.001); increases in
all PhCA levels were significant (P<0.003).

The survived patients from the group with ATO
(n=14) also experienced higher p-HPhAA and p-
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TaGauna 2. Yposuu KK B cbIBOPOTKE KPOBH Y GOJIBHBIX € OCTPHIMH XUPYPTrHYECKHUMH 3200JI€BAHUSIMU, OCIOKHEH-

HbIMH nepdopalyeii KUIIeYHNKa, B 3aBUCHMOCTH OT HCXOJA.

Table 2. PhCA level in patients with acute surgical diseases complicated by bowel perforation depending on the out-

come.

Parameters

Values of parameters, Me (IQR)

Healthy donors (n=25)

Survivors (n=20) Non survivors (n=15)

APACHE 11, point — 5(3-7) 19** (14—25)
SOFA, point - 3(1-5) 9**(4—12)
PhLA, uM 0.61 (0.43—0.83) 114 (0.65—1.76)  4.117** (2.01—5.99)
p-HPhAA, uM 0.90 (0.61—1.62) 137 (0.40—2.27) _ 9.40%** (3.09—29.37)
p-TIphLA, uM 1.30 (1.10—1.63) 2.87* (1.44—3.66)  18.327** (5.98—61.36)
Y.3PhCAs, uM 3.08 (2.27—3.95) 5.19% (254—8.14)  47.147** (10.60—105.48)

Note. * — P<0.05 and #* — P<0.05 in comparison with healthy donors; **— P<0.05 in comparison with survivors.
IIpumeuanue. Survivors — BbukuBIIMe; Non survivors — ymepuiue (takske st Tabur. 3). *— p<0,05 u # — p<0,05 upu cpaBHEHUU ¢ TPyII-
MO¥i 3/10POBBIX IOHOPOB KpoBu; ** — p<0,05 npu cpaBHEHNU ¢ TPYIIIOI BHIKUBIIMX OOJBHBIX.

(n=20) ucxonupiii ypoerb 3 MKK Obl1 Takke BbI-
nre ¢usunonorundeckoro (p=0,013), Ho B cpemHem
npeBbINas ero Tojapko B 1,7 paza. Cratuctuueckn
3HAYUMO Y BBUKHMBIIMX OOJIGHBIX ObLI IIPEBBINIEH
yposerb OMK (p=0,002) u n-TOMK (p<0,001).

Boukusiie 60sbHbie (1=20) 1 GoJibHbIE C He-
GJIATOTIPUSATHBIM UCXO/0M JiedeHust (n=15) mepso-
HAYATBHO PA3/INYAIUCHh TI0 TSIKECTU COCTOSTHUS U
konrentpanusam tpex MKK B chiBopoTke KpoBu
(P<0,01). ¥ 60/ibHBIX ¢ HEGJIATOTPUSATHBIM UCXOIOM
cymmapnas kounentpaius QKK mnpu nmocrymiennu
B OP B cpentem Gbliia B 9 pa3 BbIllle, YeM Y BBIKUB-
mux narentos (P<0,001) (tabu. 2).

JleTasbHOCTD B rpyIire GOJBHBIX ¢ OCTPHIMU XU-
PYPrudecKuMu 3a00JIEBAaHUSIMU, OCIOKHEHHBIME OCT-
poii HenpoxoaumocTteio kuieyanka (OHK, n=23),
cocrasuiia 39% (n=9). Ilpu nocrymenun 8 OP 60Jib-
Hble ¢ HeOJIAronpUsATHBIM ucxooM 13 rpymibsl OHK
XapaKTepPU30BauCh B 7 pa3 00Jiee BBICOKUM CyMMap-
ubiM yposaem DKK (Y.3MKK) B cbIBOPOTKE KPOBU B
CpaBHEHWM C TPYIIION 3I0POBBIX [MOHOPOB KPOBU
(P<0,001), mpu 9TOM CTATUCTUYECKU 3HAYUMO ObLI
nosbiiied yposenb Bcex DKK (p<0,003).

¥ BopkuBImx 60sbHbIX 13 rpytirsl OHK (n=14)
ucxonubiii yposetb m-I'OYK u n-TOMK raxske ObL1
BbIllle, YeM y 3710poBbIxX Jofieit (p=0,028 u P<0,001,
COOTBETCTBEHHO), HO B cpenHem cymma ) 3MKK npe-
BblllIajia HOpMY He OoJtee ueM B 1,7 pasa (P<0,001).

B rpymiie 6osbabix ¢ OHK BbpkuBIIme 6oTbHbIE
(n=14) u GosibHBIE ¢ JIeTATBHBIM HCX0A0M (1=9) cTa-
TUCTUYECKU 3HAYUMO PA3TIMIAIIICH 110 COMEPIKAHUIO B
kpoBu kaxaon uz anamsupyembix OKK (P<0,05).
Cymmapnas konientpaius ).3MOKK B chiBopoTke
KPOBU y GOJIBHBIX ¢ HEOJIATOITPUSTHBIM UCXOJIOM YK€ B
nenb nocrymieHust B8 OP Obuia B 4 pasa Bbillie, 4eM B
rpyiiie BopKUBIINX 60JbHbIX (p=0,017) (Tabu. 3).

Yporens MKK y 60ibHBIX ¢ GaKkTepHaIbHO-
BOCHAJUTEIbHBIMU OCJI0KHEHUSIMH.

B nenb nocrymienust B OP GakrepuaibHO-BOC-
HAJIUTETBHBIN POIecC ObLI BBISIBJIEH Y 35 GOJBHBIX
(B 60% cayuaeB). Y GosbHBIX ¢ nepdoparueii Ku-
MevHIKa GaKTePUATbHO-BOCIATUTENBHDIN 04ar ObLI

HPhLA blood concentrations than healthy people
(P=0.028 and P<0.001, respectively) with a total
amount ),3PhCA values exceeded 1.7-fold the refer-
ence values (P<0.001).

The survived patients (n=14) and patients with
fatal outcome (n=9) of the group of patients with
ATO significantly differed by each PhCA concentra-
tion in blood (P<0.05). Even on admission, total
concentration of ), 3PhCAs in blood serum was four-
fold higher than in the group of survived patients
(P=0.017) (Table 3).

PhCA level in patients with bacterial inflam-
matory complications

On admission to ICU bacterial inflammatory
process was found in 35 patients (60% of cases).
Bacterial inflammatory lesions were registered in
medical records of patients with bowel perforation
in 89% of cases (n=31): peritonitis (n=26), abscess
(n=3) and infiltrate (n=2) of abdominal cavity.
Bacterial inflammatory lesions were found in
patients with intestinal obstruction in 17% of
cases: infected ventral hernia (n=2) and pneumo-
nia (n=2).

Patients with bacterial inflammatory complica-
tions (n=35) and patients without infectious process
(n=23) did not differ in age (P=0.899) and severity
of condition by APACHE 1T scale (P=0.880). PhLLA
level was shown to be by 2.5 times higher (P<0.001)
and p-HPhLA by 1.5 times higher (P=0.048) in
patients with registered infection complications.
Patients in subgroups did not differ in lactate level
(P=0.181), p-HPhAA (P=0.751) and total concen-
tration of the three PhCAs (P=0.408) (Table 4).

These findings allow to recommend using of
PhCAs (PhLA and p-HPhLA) as promising diagnos-
tic criteria of bacterial inflammatory process in
patients with abdominal pathology.

Predictive value of PhCAs

According to the results obtained, all the mole-
cular parameters tested may be used as multiparame-
ter prognostic criteria. AUC was within a range of
0.800—0.900 in all cases (P<0.001) suggesting that
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Ta6mma 3. CeiBoportounbie yposun MKK B rpynne GobHbIX ¢ XMUPYpPruYeCKUME 3a60I€BaAHUSMH, OCIOKHEHHBIMH
OCTPOIi HENPOXOMMOCTHIO KMIIEYHHKA, B 3ABUCUMOCTH OT HCXO/IA.
Table 3. PhCA level in patients with surgical diseases complicated by acute intestinal obstruction, depending on the

outcome.

Parameters

Values of parameters, Me (IQR)

Healthy donors (n=25)

Survivors (n=14)

Non survivors (n=9)

APACHE 11, point — 7 (5—10) 16** (10—19)
SOFA, point = 1(0—3) 6% (4—9)
PhLA, uM 0.61 (0.43—0.83) 0.59 (0.45—0.75) 1.707%* (1.05—3.60)
p-HPhAA, uM 0.90 (0.61—1.62) 190 (1.23-3.29)  8.29%** (2.35—24.99)
p-HIPhLA, uM 1.30 (1.10—1.63) 255% (1.77—3.28)  7.88°** (4.56—14.77)
Y'3PhCAs, uM 3.08 (2.27—3.95) 5.29% (4.01—6.59)  21.947%* (10.08—43.03)

Note. * — P<0.05 and # — P<0.05 in comparison with healthy donors; ** — P<0.05 in comparison with survivors.
Ipumeyanue. * — p<0,05 u # — p<0,05 1pu cpaBHEHUHN € TPYIIION 3AOPOBLIX TIOHOPOB KPOBHU; ** — p<<(,05 11pu cpaBHEHUH € TPYIIION BbI-

SKUBIIKMX GOJIbHBIX.

Ta6auna 4. CpaBHeHHrEe GOJBHBIX C JOKYMEHTHPOBAHHBIM GaKTEPHAIbHO-BOCIIAIUTEIHHBIM POLECCOM U (€3 T0KyMeH-
THPOBAHHOTO GaKTEPUAIbHO-BOCIAIUTEIbHOTO Npouecca, Me (HP).
Table 4. Comparison of patients with and without documented bacterial inflammatory process.

Parameters Values of parameters, Me (IQR)
Patients without documented bacterial Patients with documented bacterial P
inflammatory process (7=23) inflammatory process (n=35)

Age, years 60 (54—76) 64 (51—79) 0.899
APACHE 11, point 8 (5—16) 8 (5—17) 0.880
Lactate, mM 1.5 (1.0—-3.3) 2.1 (1.3—-3.2) 0.181
PhLA, uM 0.72 (0.45—1.36) 1.77 (1.10—4.13) <0.001
p-HPhAA, uM 2.42 (1.29—6.28) 2.59 (1.01—9.40) 0.751
p-HPhLA, uM 292 (1.77—5.26) 4.43 (2.66—17.5) 0.048
Y3PhCAs, uM 5.79 (3.94—14.67) 9.79 (4.86—41.61) 0.146

Note. Patients without/with documented bacterial inflammatory process — GosbHbie Ge3/¢ TOKYMEHTUPOBAHHBIM GAKTEPUATILHO-BOCITAIII-
TEJIbHBIM MPOIECCOM; age, years — BO3PacT, Toibl; lactate — sakrar (Takoke st Tabur. 6, pUCYHOK).

JIOKYMEHTUPOBaH B uctopuu 6oJsie3tu B 89% ciydaen
(n=31): nepuronur (n=26), abcuecc (n=3) u un-
dussrpar (n=2) GproiHON MOJIOCTH. Y OOJBHBIX €
OCTPOH HETIPOXOUMOCTHIO KUIIETHUKA OaKTepHasib-
HO-BOCITAJTUTEIbHBIE 0Yaru ObLIW BbistBJAeHbI B 17%
cirydyaeB: MH(DUIIMPOBAHHAS TPBIKA [IEPeTHEN OPIOTII-
HOIT cTeHKU (n=2), mHeBMOHUS (n=2).

BoutbHble ¢ GaKTepUaIbHO-BOCIIATIUTEIBHBIME OC-
JoskHeHusIME (1=35) 1 OoJibHbIe €3 MH(PEKIMOHHOTO
mporiecca (n=23) He pazinyaInCh TIO BO3PACTY
(p=0,899) u Tszxectu cocrostaus 110 mKane APACHE 11
(»p=0,880). YcranoBseHo, 4TO NP HAIMINK OAKTEPU-
AJIbHO-BOCHATIUTEIbHBIX OcI0KHeHul ypoBenb DMK B
2,5 paza (p<0,001) u yposeup n-IOMK B 1,5 pasa
(p=0,048) Bbiiiie, yem y apyrux OOJbHBIX. BosbHBIE B
HOATPYIINAX HE Pa3NYaliCh IO YPOBHIO JIaKTaTa
(p=0,181), 1-T'DYK (p=0,751) u cymmapHoii KOHIIEHT-
paruu Tpex DKK (p=0,408) (tabu. 4).

[lonyuenmbie pe3yabTaThl MO3BOJISIIOT PEKO-
menpoBath KK (DMK u n-TOMK) B kauectBe
HEPCIEKTUBHBIX JUATHOCTUYECKUX KPUTEPUEB Oak-
TepPUATLHO-BOCTIAJIUTETLHOTO MPoIecca y H0IbHBIX ¢
a0IOMMHAJIBHOM T1aTOJIOTHEH.

IIpornocruyeckas sHaunmocts DKK.

CoriacHO MOJIyYeHHBIM Pe3yJ/IbTaTaM, BCe TIPo-
TECTUPOBAHHbIE MOJIEKYJISIPHbIE ITAPAMETPbI MOTYT

PhACs and lactate have very good predictive ability.
Molecular prognostic criteria were comparable with
multiparameter scale APACHE II 0.897 (P<0.001)
by accuracy.

In this group of patients, p-HPhLA demon-
strated good calibration as a predictive indicator and
allowed to give the best estimate for the prognosis of
the course of critical conditions in the examined
patients. Based on logistic regression for practical
use, the method was developed to assess the severity
of condition and individual risk of unfavorable out-
come in patients with surgical abdominal diseases
complicated with bowel perforation and acute
intestinal obstruction by p-HPhLA level (by a prog-
nostic model, the sensitivity was 87.5% with a speci-
ficity of 85.3%).

Low risk of fatal outcome (<10%) was found in
patients with serum p-HPhLA level less than 1.67
umol /L. For comparison, p-HPhLA level in blood
serum of the examined healthy donors was 1.30
(IQR 1.10—1.63) umol/L. If p-HPhLA in blood
serum is more than 6.15 umol /L the risk of fatal out-
come is over 50%. Based on the developed model
depending p-HPhLA level in blood serum, three
degrees of the severity of patient condition were
revealed (Table 5).
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TaGauna 5. Konnenrpanus n-TMMK B cbIBOPOTKE KPOBH KaK MOKa3aTe b PUCKA JIETAIBHOIO HCXO0/[a Y GOJbHBIX C Iep-

dbopaimeii 1 ocTpoii HEMPOXOAUMOCTHIO KUIIEYHUKA.

Table 5. The p-HPhLA level in serum as a marker of death risk in patients with acute perforation and intestinal

obstruction.

p-HPhLA, uM Death Condition severity (quality grading)
risk probability, %

<1,67 Low <10 Severe

1,68—4,40 Moderately increased 10—30

4,41—6,14 Significantly increased 31—-50 Critical

6,15—8,38 High 51—75

>8,39 Very high >75 Extremely severe (terminal)

IIpumeuanue. Death — setanbubiii ncxos; risk — puck; probability — Bepostnocts; Low — nuskuii; Moderately increased — ymeperno

nosbiennblii; Significantly increased — 3naunTesnsho nossimennbiit; High — soicokuii; Very high — ouens Boicokwuit; Condition severi-
ty (quality grading) — TsukecTs cocTostHus (KauecTBeHHas rpajaiist); Severe — tsikesoe; Critical — kpaitne Tskenoe; Extremely severe

(terminal) — npesesnbrO TsKEM0E (TEPMUHAIBHOE).

OBITH MCIIOJIH30BAHBI B KAUECTBE MOHOIIAPAMETPIYe-
CKUX TIPOTHOCTUYECKUX KputepueB. [lmomans mox
ROC-kpusoii (III1K) Bo Bcex ciyyadgx HaxoAnIach
B unrepsaie 0,800—0,900 (p<0,001), uro xapaxTe-
pH3YeT MPOTHOCTUYECKYIO CIIOCOOHOCTD (heHUIKap-
GOHOBBIX KHCJIOT U JIaKTaTa KaK OYeHb XOPOIIYIO.
Mouiekyisipeble [POTHOCTUYECKIE KPUTEPUU 10
CBOEIl TOYHOCTH OBLIN COMOCTABUMBI ¢ MHOTOIIApa-
Mmetpuueckoii mkanoin APACHE IT 0,897 (p<0,001).

B nacrosmieii Bbibopke 60sbHbIX 1-[OMK kak
MPOTHOCTUYECKUIT [TOKA3ATEb TPOAEMOHCTPUPOBAI
XOPOIIY10 KaTMOPOBKY ¥ MO3BOJIMI HAUG0JIEe TOUHO
OLIEHUTD [TPOTHO3 TeYEHUST KPUTUIECKUX COCTOSTHUI
y obcienoBaHHbIX 60bHBIX. C HCIOJIb30BAHUEM Me-
TO/IA JIOTHCTUYECKOU PErPecCcuu JiJist MPaKTHIECKOTO
HpUMeHEeHUsT pa3paboTaH CIocod OIEHKU TSKECTH
COCTOSTHUSI U UH/IUBUJIyaJIbHOTO PUCKA HEOIAromnpu-
SITHOTO UCXO0/[a KPUTUYECKOTO COCTOSTHUS Y OOIbHBIX
C XMPYPruyeCKUME 3a00I€BAaHUSIMU OPraHOB OPIOIII-
HOI TIOJIOCTH, OCJIOKHEHHBIX 1Tepdopaliueii 1 0cTpoit
HEMPOXOAUMOCTHIO KHIIEYHWKA, [0 YPOBHIO II-
TOMK (4yBCTBUTENBHOCTD MPOTHOCTUYECKOU MO-
nesu 87,5% 1ipu crieruduanoctu 85,3%).

Huskuii puck sneranbroro ucxoma (<10%) na-
6Jrr0/1aeTCst Y GOJIBHBIX ¢ CHIBOPOTOYHBIM YPOBHEM TI-
DMK wmenee 1,67 mxmosb/mr. lis cpaBHenus — y
00CJIeIOBAHHBIX 3/[0POBBIX JOHOPOB KPOBHU YPOBEHD
n-'OMK B ceiBoporke xpoBu cocrasuia 1,30 (UP
1,10—1,63) mxmoub/ . [pu yposue n-IOMK B cbi-
BOPOTKE KpoBH Gosiee 6,15 MKMOJIb/JT PUCK JIETATIb-
Horo ucxona npesbiinaer 50%. Ha ocrose paspabo-
TAHHOI MOJiesin B 3aBucuMoctu ot yposus n-[OMK
B CBIBOPOTKE KPOBH OBLIM BBIJEJIEHBI TPU CTEIIEHU
TSIKECTH COCTOSTHUST GOJIbHBIX (TabJI. 5).

B cootBerctBuu ¢ tapudamu Ha MeIUIIMHCKIE
PACXOJbl CUCTEMBI O0SI3aTEHBHOTO MEUIIMHCKOTO
crpaxoBanus (OMC) cTouMOCTh HEOOXOAUMBIX
KJIMHUKO-JIA00PATOPHBIX UCCJAEOBAHUN JJIST TIOJTY-
yeHrsd KOHeuHo! orenku 1o mkagsam APACHE II u
SOFA cocraszsier 240 u 202 py6sist. Croumocts ra-
3oxpomarorpaduueckoro ananusa Ha n-F'OMK (c
YUETOM aMOPTHU3AIUU 0OOPYA0BAaHUS, PACXOI0B Ha

According to the rates of a Mandatory Medical
Insurance System in Russia, medical expenses for
necessary clinical laboratory tests used to obtain
final estimates by APACHE IT and SOFA scales are
240 and 202 rubles. Gas chromatographic test for p-
HPhLA (taking into account depreciation of the
equipment, expenses for maintenance and material
support, utility expenses, labor cost of gas chro-
matographist) costs 115 rubles. Thus, multiparame-
ter method of the assessment of the severity of con-
dition and risk of fatal outcome by p-HPhLA level
provides an obvious advantage over APACHE II
scale by practicability and reduced labor costs for an
ICU physician. The method is characterized by a low
prime cost and may be used in urgent clinical prac-
tice as an express test.

PhCA in the assessment of treatment adequacy

This section of the paper analyzes information
value of PhCA and lactate indicators in dynamics for
the assessment of efficiency of intensive therapy in
patients with acute surgical abdominal diseases
(n=45). Dynamic indices (ACppcng %5 AC caer %)
are calculated as follows:

(C;—Cy) /CX100%,

where C, is concentration of required com-
pound in blood serum of patients on the date of
admission to ICU, C; is concentration on the third
day of intensive therapy [23]. Condition dynamics
was determined by SOFA scale as a difference
between the third-day and the first-day indices:
ASOFA = SOFA;y,, — SOFA,,,. Correlation analy-
sis revealed relation of ASOFA to lactate dynamics
(AC e %), dynamics of each PhCAs (ACpya, %,
AC, yphans %, AC, yphia, %), and dynamics of total
PhCAs ACyspcas % (rg 0.531, 0.581; 0.519; 0.346;
0.655, respectively, P<0.05).

Efficiency criterion included the outcome of a
patient' treatment in ICU. In 30 cases the intensive
therapy was effective — patients survived; in 15 cases
the intensive therapy was inefficient — patients died.
Logistic regression equation was compiled for each of
the dynamic indices tested. Binary dependent vari-
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TEXHUYECKOEe O0CJIyKUBaHUE, MATEPUATbHO-TEXH-
yeckoe obecrieueHre, KOMMYHAJIbHbBIE PACXO/IbI, 3a-
paboTaHHYIO IJIATY CHENUANNCTA B 00JIACTH Ta30BOI
xpomarorpadun) cocrasisier 115 pyOseit. Takum
00pa3oM, MOHOTAPAMETPUUECKUN CIIOCOO OIEHKH
TSDKECTU COCTOSTHUS, PUCKA JIETATBHOTO MCXO/A 110
yposaio 1n-IOMK BbITOAHO OTIMYAETCS OT MIKAJIBI
APACHE II cBoeii IpakTUYHOCTHIO, TIO3BOJISIET CO-
KPaTUTb TPYAO3aTPAThl Bpaya aHeCTe3MOJIora-pea-
HUMATOJIOTa, XaPAKTEPU3YETCsT HU3KOI ceOeCTOMMO-
CTBIO U MOKET OBITH WCIIOJB30BAaH B YPreHTHOM
KJIMHUYECKOU MPAKTUKE KAK AKCIIPECC-TECT.

DKK B onieHke aieKBaTHOCTH JIeYEHUS

B manHOM paspiesie pabOThI TIPOBE/IEH aHAJIN3
undopmaruaoctu nokazaresieit OKK u makrara B
JIMHAMUKE JIJIs1 OlleHKU 2((PEeKTUBHOCTH WHTEHCUB-
HOTO JieYeHUsT OOJIBHBIX C OCTPBIMU XUPYPrUUECKU-
MU 3a060JIEBAaHUSIMU OPTaHOB OPIOIIHOW OJOCTH
(n=45). Pacuer munamndeckux tokazareneii (AC
DKK,%; AC nakrart,%) ocylecTBIIsIIn 10 (hopmyJie:

(C5-Cy) /CX100%,

rae C, — KOHIIEHTPAIUS KCKOMOTO COe/IITHEHUST
B CHIBOPOTKE KPOBU Y OOJIBHBIX B JIEHD TIOCTYILIECHISI
B OP, C; — KkoHIleHTpanus Ha 3 CyTKH MHTEHCUBHOTO
gedenus. [23]. JMHAMUKY COCTOSHUS MO IIKaje
SOFA onpeziessiv Kak pasHUILY MEXK/Y MOKa3aTeJs-
MU Tperbero u nepBoro jgHeir: ASOFA =
SOFA,.,,—SOFA,.,,. Koppenaunonnplii ananius Bbi-
aBul ¢BA3b nokasarena ASOFA ¢ nuHaMuKoi Jrak-
tata (AC,oan %), ¢ auHamukoit kaxmonn DOKK
(A Coppmir 2%, AC, royi 20, AC, romk %, I C TUHAMU-
koit cymmbl WDKK — ACysqxi, % (1 0,531, 0,581;
0,519; 0,346; 0,655 coorBercTBeHHO, P<0,05).

Kputepuem 3¢ dekTuBHOCT WHTEHCUBHOTO
JiedeHust OBLT MCXOJ JiedeHus1 OOJILHBIX B OT/eJe-
Hun peanumatosiornn. B 30 ciaydyasx uHTEHCUBHOE
Jeuerre ObLI0 3(DHEKTUBHBIM — GOJBHBIE BHIKUJIH;
B 15 ciiyuasix MHTEHCUBHOE JiedeHue ObLIO Hedd-
(dhexkTuBHBIM — GOJIbHBIE yMepJu. [[Jist KasKaI0TO U3
TECTUPYEMbBIX JMHAMUYECKUX TTOKazaTeseil ObLIo
COCTaBJIEHO yPaBHEHUE JIOTUCTUYECKON perpeccuu.
PaccmarpuBasiach GUHApHAsT 3aBUCHMAsl [IEPEMEH-
Hasl «UCXOJ| KPUTUYECKUX coctosiuuiiy (1 — Je-
TaJIbHBIN ucxo; 0 — 6IaronpUsTHBIN KCXO/L).

[To pesysibrataMm HACTOSIIErO HCCJEIOBAHU
YCTaHOBJIEHO, YTO HanboJiee TOUHO OIeHUTH 3hdek-
TUBHOCTb WHTEHCUBHOTO JieUeHUsI Y TAHHOMN KATero-
pur 60JIBbHBIX (1=45) BO3MOKHO 10 JIUHAMUKE CYM-
mapuoii koutnenrpaiuu @KK B chiBopoTke KpoBu
(ACY3DKK,%). Ilnomanp mog ROC-xpusoii asa
raHHoro mnokasarenss cocraswia IIITK 0,862
(p<0,001). ITo xpuTepuio cormacus Xocmepa-Jleme-
IIeBa MPOTHOCTUYECKAST MOJIEJIb HA OCHOBE JMHAMHU-
ku cymmapuoii xonrenrpanuu KK xapakrepusy-
€TCs1 YIOBJIETBOPUTEIbHON KanmubpoBkoil (p=0,359).
B nanHOil BBIGOPKE GOJILHBIX MTPOTHOCTHYECKUN 110~
Kazarejgb HA OCHOBE M3MEHEHUs KOHIEHTPAIUU Ii-
TOYK obsaaet HeyIOBIETBOPUTENBHON KaTuOPOB-

able «outcome of critical conditions» was considered
(1 for fatal outcome and 0 for favorable outcome).

The results of this study showed that the
dynamics of total PhCA concentration in blood
serum (ACysppcas %) is the most accurate method
to assess efficiency of intensive therapy in this
group of patients (n=45). AUC for this index was
0.862 (P<0.001). The prognostic model based on
the dynamics of total PhCA concentration is char-
acterized by satisfactory calibration (P=0.359) by
the Hosmer — Lemeshow goodness-of-fit test. In
this group of patients prognostic index based on
the measurement of p-HPhAA had unsatisfactory
calibration (P=0.045), and change in lactate level
(ACheme %) had no predictive value: AUC —
0.667 (P=0.071) (Table 6). Thus, the dynamics of
PhCA total concentration in blood serum seems
reasonable to be performed to assess the efficiency
of intensive therapy in patients with acute surgical
abdominal diseases in the early postoperative peri-
od (Figure 1).

As calculated using logistic regression
method, intensive therapy of patients with bowel
perforation and intestinal obstruction should be
considered effective if PhCA total concentration is
increased by 27% and more; in this case risk of fatal
outcome is low and not more than 10%. If total
concentration of Y3PhCAs is increased by more
than 60% of baseline level the treatment should be
considered inefficient which is confirmed by high
risk of fatal outcome (>30%). Sensitivity of prog-
nostic model based on the dynamics of PhCA total
concentration (ACysprcas %) wWas 86.7% with
specificity of 73.3%.

Conclusion

Findings allowed proving the inclusion of mea-
suring PhCA levels (PhLA, p-HPhAA, p-HPhLA,
Y.3PhCAs) in clinical practice as biomarkers of the
severity of patient condition. The study showed that
one-parameter criterion of the severity of condition
based on p-HPhLA may be used as a prognostic
index in addition to APACHE II multiparameter
scale in patients with acute surgical abdominal dis-
eases complicated with perforation and intestinal
obstruction. Change in serum PhCA total concen-
tration (A Cyspieas ) Was shown to reflect dynamics
of patient condition in the early postoperative peri-
od. This index may be used as a criterion of the effi-
ciency of intensive therapy in the examined patient
group. For the first time, the dynamics of PhCA total
concentration in blood serum has been proved to be
more accurate biochemical criterion of the efficiency
of intensive therapy than lactate dynamics in
patients with acute surgical abdominal diseases.
Serum PhLA and p-HPhLA levels are reasonable to
be measured to diagnose bacterial inflammatory
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TaGauna 6. CpaBuenue munamukun MKK u jakrata kak KpuTepUeB OIEHKH aJIeKBATHOCTU MHTEHCHBHOIO JI€UEHHS
(craTucTHYecKne XapaKTepUCTHKH ).
Table 6. Comparison of the PhCA and lactate dynamics as the criteria for assessing the adequacy of intensive care

(statistic characteristics).

Prognostic parameters ~ Hosmer-Lemeshow test, p AUC, p SE CI95% Rate of true predicted solutions, %
ACppa % 0.366 0.798/0.001  0.073 0.656—0.940 77.8
AC, tphan % 0.045 0.769/0.004 0.073 0.625—0913 7738
AC, yphLas % 0.156 0.800/0.001 0.068 0.667—0.933 77.8
ACysphcas % 0.359 0.862/<0.001 0.058 0.749—0.975 822
AC)ctae % 0210 0.667/0.071 _0.083 0.503—0.830 733

Note. AUC — area under the ROC curve; SE — standard error; CI 95% — confidence interval 95%
IIpumeuanue. Prognostic parameters — nporaoctudeckne mapamerpsr; Hosmer-Lemeshow test — kputepwmii cormacus Xocmepa-Jleme-
mesa; AUC — miomtaznn nog ROC-kpusoii; SE — cranpapruag ommbka; CI 95% — posepurenbibiii unrepsai 95%; Rate of true predict-

ed solutions — 0JIst BEPHBIX CITPOTHO3UPOBAHHBIX PEITEHMUIL.

koit (p=0,045), a usmenenue jakrata (AC, . %)
He uMeJo TporHoctudeckoir 3naunmoctu [ITTK
0,667 (p=0,071) (taba. 6). Takum obpasom, s
oreHKM (M (GEKTUBHOCTH WHTEHCUBHOTO JICUCHUS
GOJILHBIX C OCTPBIMU XUPYPrUIeCKUMU 3200 I€BaHN-
SIMUA OPTaHOB OPIOIIHON TIOJIOCTH B PAHHUN HOCJIE-
OTIEPAIMOHHBIN TIEPHO]] T[eJIECO0OPA3HO UCIIOJIB30-
BaTh AuHAMUKY cymmapHoi xonientparnuu OKK B
CBIBOPOTKE KpoBU (puc. 1).

C ucnosab30BaHNEM METO/IA JIOTUCTUUYECKOM pe-
rpeccu OBLIIO PACCYMTAHO, YTO UHTEHCUBHOE Jieye-
Hie GOJILHBIX ¢ Tiepdopalineil U 0CTPOil HEMPOXOIU-
MOCTBIO KHIIEYHUKA K TPETbUM CYTKaM CJeIyeT
cunTath 9POEKTUBHBIM MIPU CHUKCHUM CyMMAapHO
konuentpaiun MKK na 27% u Gojee, npu aTom
PHUCK JIETATHHOTO MCXO/la HU30K W HE TIPEBBINIACT
10%. Ilpu yBenmueHun CyMMapHOH KOHIIEHTPAI[TH
Y':3MKK 6onee uem Ha 60% OT MCXOTHOTO, JTE€UEHUE
CTIeJIyeT CUUTATD HEAIEKBATHBIM, YTO IMOITBEPIKIACT-
CsT BBICOKMM PHCKOM JeTaabHOro ncxoxa (>30%).
HyBCTBUTEJIBHOCTD TPOTHOCTUYECKON MOJIEJIN Ha OC-
HOBE JWHAMUKHU cymMMapHoi koumeHntpannn (MDKK
(ACyzpxi %) coctauia 86,7%, npu creruduunoc-
™ 73,3%.

3akiaoueHue

Takum 06pasoM, TOJTyYEHHBIE PE3YJIbTaThI 1103~
Bosmsin obocHoBars BresgpeHne DKK (DMK, -
TDYK, n-TOMK, Y3DKK) B KAMHUUECKYIO TPAK-
THKY B KauecTBe OHOMAPKEPOB TSIKECTU COCTOSTHUS
6osbHbIX. TToKa3aHO, YTO y OOJIBHBIX C OCTPHIMU XU-
pyprudeckumu 3a00JIEBAHUSIMI OPTAHOB OPIOIIHON
MOJIOCTH, OCJIOKHEHHBIX TTepdopaliyeii u ocTpoit He-
MPOXOJMMOCTBIO KHUIEYHWKA, OHOMapaMeTpuyec-
KUN KPUTEPUI TSIPKECTH COCTOSIHUSI Ha OCHOBE II-
TOMK wmoskeT OBITH HCHOJB30BAH B KAUeCTBE
MIPOTHOCTUYECKOTO TTOKa3aTesisd HapaBHE ¢ MHOTOTIA-
pamerpuyueckoii mkanoit APACHE I1. [lokazaHno, uTo
M3MeHeHHne CyMMapHOl ChIBOPOTOUHON KOHIIEHTPA-
it KK (ACyspky, %) OTpaskaeT AMHAMUKY CO-
CTOstHUST OOJIBHBIX B PAHHUU MOCJIEONEPATIMOHHBII

ROC curves
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IIporHocTHYeCKasi 3HAYUMOCTD ANHAMHKH JIAKTATa H CYMMAapPHOI
KOHIeHTpaIyy (peHNITKapOOHOBBIX KHCIOT Y OOIBHBIX C OCTPHI-
MH XHPYPIrHY€CKUMHU 3200 I€BaHUSIMHE OPTaHOB OPIONIHOI TOJI0C-
TH B PAHHUIi IOCJIE0TEPALMOHHBII TEPUO/.

Prognostic significance dynamics of lactate and total PhCA in
patients with acute surgical abdominal disease in early postop-
erative period.

Note. AC, e % AUC 0,667 (P=0,071); AC).3PhCAs, % AUC
0,862 (P<0.001); early postoperative period: 1—3 days.
Ipumeuanne. Sensitivity — wyBcTBHTEIBHOCTD; Specificity —
crennduIHOCTE; curves — Kpusble; Reference line — omopwas -
Hust. AC,ar e HIIK 0,667 (p=0,071); ACY3DKK, % IIIIK
0,862 (p<0,001); panuuii mocseoneparnonnbiii mepuo: 1—3 cyr.

process in patients with acute surgical abdominal
diseases. The obtained data allow recommending
these biochemical parameters for the development of
new rule-out criteria and also for monitoring of the
treatment efficiency in patients with bacterial
inflammatory processes.
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nepuo. JaHHbIi MOKa3aTelb MOKET ObITh MCIIOJIb-
30BaH B KauecTBe KpUTepus olleHKH ah(heKTUBHOCTH
UHTEHCUBHOTO JieYeHUsT 00CJIEeIOBAHHON KaTeropun
GoMbHBIX. Briepsble MoJy4eHo 10Ka3aTeIbeTBO, UTO Y
GOJIBHBIX € OCTPBIMK XUPYPrUUECKUMU 3200 I€BaHN-
SIMA OPTaHOB OPIOIIHON TIOJOCTH, JUHAMUKA CYyM-
mapuoii koutenrpaiuu KK B chiBopoTke KpoBu
sBJIsieTCst GoJIee TOUHBIM OMOXUMHUYECKIM KPUTEPHU-
eM 3(PHeKTUBHOCTY UHTEHCUBHOTO JIEYEHUST B CPAB-
HEHUM C JAUHAMUKOHN JakTtaTta. /[y nuarHoctuxu
GaKTepUATLHO-BOCTIATUTEILHOTO TIporiecca y 60Jib-
HBIX C OCTPBIMM XUPYPIUYECKUME 3a00JI€BAaHUSMIE
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